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(57) [£jft] 

[MS] <0**'<i'?<DVt9,imBib L 

TpS^#i«<E.omft,S^<0/>&^#tt£to (B 
a, S r) TiO, Ig^lSii:. 

Ba, Sr, TiCDDPM (S^tfXa-f 

CSSJttBa (DPM) e /THF, Sr (DP 
M) 2 /THF, T i O (DPM) a /THFiMg 
U Ba JS»flE4*J ±VS r mttiL±<Dft\ztt 

CVDfelli?) (Ba, Sr) T i 0 3 H^t5„ 

mm & #»H?fc:fT i \ #a»c*sv ^tjbu£=»^ k r = 





1 












Sr 








2 










[tt**H BaIB?K SrJSW, T ijafl-t LTB 

a <Dv J fcV<Sn-i'/l^ ^VD PM-ft^H^K S r CDi/tV^a 

DiaOf^y^yCA^fnyf^A (Ba, S 
r) T i 0 3 KSrJgfifci-S^jSfelifeV^-C, 
BaJSlS.jiffi**Sj:tJ«S rJRWS(E*©fPlC*t1-5T ig^ 

[ft** 2] W>i^!)^xFnyf^ (b 
a, S r ) T i 0 3 JRro^ricflS, %k<Dmt%(OI%g&tfB a 

Htr&&ttiT*fT%t>ti& r. t £*m<t -f-5ft** 1 
[ft** 3] #a»©«tc:r=— /w«yffiSrtT5 r 
[ft** 4] ^vB&^y Fcym (B 

a, Sr) T i o 3 m<oi&i&$:2mmz.ft\<\ w,2wm 

T'7lMLfcJR£6 1'0~6 4 OtfTx-^ltS^ 

t*^mt-r5»**3(ciE«©^p«*«K^* 

[ft** 5] Bal^, SrflSHSk TilftiUB 
a©v'^n-<^^yDPMft;^ft, S r^v'tV^a 

PMft^tllr** ^rttS^d i&6 » L fcStt «: JB V * T C V 

Vf^SrTiOa Stf^^y ^BaTiO 

[lt**6l BaM, SrJBiPk TiJR^-irLTB 
a Wv'f Ap></M ^ PMfc^fe, S r^^f/^a 

PM-ftS"^*^*^ h7 t Kn77^THFlC^>Lfc 

/Sft^i&Sr^fTJ";* 1 £ ti:«SLTCVDCJ;9f? 
^!)^^hnyf>)A (Ba, Sr) T i 0 3 K 

n77yTHF^PifcflCBaWE Srgftg 

[ft**7i 2«s#±©*«&jR{fc^*&jim£ l 
r c v d i 19 4kmwt{km<omm9.*nmt:3&iR±\zm 

ia*s*©4>Wicj:S&jRiMfc:»©*(liM*5iS«o*ffiift 

[ft** 8] *a^JR{b^^B a ©i?tV<o^/U> 
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? >D PMit^ty), S r CO^bV-^n^/by ? VD PM-fli 

T i CDi/fcV^n^/l^ ^VDPM{fc£-#>T?£><9, 
T i (7>v?f^n^^> ^yDPMft^O^fllias^ 

[ft** 91 H45ttJt-c*I$fttSS±i;cvD 

(C<t 17A* ha>^VJ± (B a, Sr) 

T i 0 3 5SK*ffMi-5*-)*T*fcoT«Tro (1) ~ 
10 (3) <?>X7 i y7$:-&teiKmwmmM&l3&o 

( 1 ) B a JBWWiJsitfs r»»«i4r-SIi:«% 

00 

c 

d sssrjp^i-rs t— ^— ©tafias 

e T i JS^* 
20 (2) *|R(0*H3g^K:5fea:o-C, -tlE (1) Oa~c 

(3) %2<0^7-y^-x*Ht}fo1tLT iJBJ|*«**sJ:tJfSEl 
<DX 1 7 L yZf-X*l£lbitB a M^»fE*ir S r JjjC$rft*-?ttHE 
ZMffctZWi 3 s> -7° 

[1***10] CVD{^J;9*S±|C}l|Bt©JBjEai*sfT 

[ft** 1 1 1 ¥mft&&±iz.wttt bthmmv-m^ 

m±& x x/mmm m^m.m<om^±.\m^ $ no. mmm 
*mr£, ^<Dmmmmm^±\^m^titz±nmmb 

40 [ft**i2i m%i±L<o±nmm<o—%iMTunm<D 

TiSi >3Si<a^iA*ix-r^5ft**l 1 fdfeiftcDifSff 

[1***1 3 1 »SB±©JigB««©T«B*ST8IJ«aiO 
TS£|5)C$!£-e;ib5ft**l 1 tcfBfl^ffiftttJftlflg 

[ft**14] TSIS^IJ 1 0 0 nm«±t'lo 
HSB»ft*^S^3 0 nmW±tiff^^tLT^5ft** 
1 1 (CfBtt£>ffi*ftt*iVfit4fti&. 

[ft**15l T«B«SoiR!lffi43J:tJ(JimiMynBIOj« 

50 ^©ffiiJB^s^LT^5ft**l K-ie®WSP«^ 




(3) 

3 

tmm. 

i e ] mmmmnm^m^m i l»*s 

[0 0 0 1] 

ffiJtS (CVD Chemical Vapor De 
position) ifcfc*ittaj*«fcfr&, ^^eSt>* 10 

[0 0 0 2] 

^-trx^y- (DRAM) 3^H8£tf y 

Z> 0 L*»LV>?WC*aiS/5SlB]-hbTfc, DRAMWfsl 

</>„ rcofcfc, ^^^#»<£>#JBI Sr*<-f-5j^H*s 20 
^ft^T-fflV^tl/TV^cS i 0 2 -CttJUIjlfkrolS 

[0 0 0 3] r©± 9ft^^>*ffl#Wi£^ji£;ft<3 
tttli LTI4, ±IE<D i ? fciMS«*«r^-*-Sj»g|-C& 

5 r t stj* y - * $ ^ ~ t t> m^-efc s„ 
?>„ ***»*H»B*ti,-cf±» -j&wtcs i o 2 

MJ?-C0. 6 nmTOt/l Vl^taB#0 !J Stiffing 
tU2Xl 0- 7 A/cm 2 «T^M* Ll^i ^tlT^ 
So tiO*)5 D R AMO* t^'>^Iti±t 

# « 9 cvDSia %f&m<D bt^/«c r <t a** 

ftHBi:fco-r;^fc„ rixtt, ±iUCVDffl»t 
L-C^ffl&ftTVS /J -v^ FVlOi; KV< a ^ 40 
> (DPM) ik&<to<Dlim l lz2;?>% i fc%f&tf&.&X't£\,^ 

[0 0 0 4] Z<DS:ite#;$iTlz&\<^X. 
&te<Z>m#ffi& : &THF (Th7tKn77y Tet 
rahydrofuran:C 4 H s O) 0 

Io)±$*fcC VDHSf^ilLfc (#1^4-2 8 9 7 

8 o#) . :©M^s i o 2 «ffr£ffl*£r<&t£3fea»e, 
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*JSWfflCVD$HlSrai3feLyi: «I?5-1 0 0 8 6 
9-S§\ Wi?5- 2 3 8 3 1 5t) „ T i J^i(SfSr 

-«ti<ftffi^ilt^5TTIP (Ti (O-i-P 
r ) 4 ] rt^B a , S r m&kWICD PM3fc(D=?- ? 
•^t'Ap^/M^t-MiO (DPM) 2 

T**/vy 7 *t£&%tei& L^i-^^f&mmmiztd^^xT - 

Lfc (4#!B¥6 - 5 7 3 5 9^) „ JEfc, d«Slt^ 

VDfelCj;5 (Ba, Sr) T i 0 3 SItCjg L/c TSB* 
««igf«$«:«§3gLfc. («p«5p6 - 3 2 6 9 7 1^ #jg 
¥6-3 2 6 9 7 2t) „ 
[0 0 0 5] L^U ^O^^CVDSM^ffl^T 

ofc„ I 3 0 liM¥5 - 2 3 8 3 1 5 f |C/T$ftt^ 
iR«{t:CVDSS«©«l»Sr*i-«SCH-e*)5 Q Hlc*JV^ 
T, CVD(CJ;19 (Ba, Sr) T i 0 3 
5o 2 1 fi&R, 2 3 ii/SW^^^i^l 5 , 2 4 ftMKffl 
W&<g, 3 1 (4^<k^, 3 2 teSJS^, 4 1 (4#H?^f^ 
4 2(4%f?^^*IiS|g, 4 3I4JP£E», 4 4 lift 

4 5 imfriamm%z^ 4 e asstt*, 4 

7 y Xyw, 4 8 tt^IsS© JPlfe fc - ^ „ 4 9 

tt«{t^, 5 0 &mW#x&£1L. 5 1 tt^il^roSPflfv 
t —9 , 5 2 ttSiSSSaJKrtlMll, 5 3 (±S«fflio^ t - 

[0 0 0 6] Hi 3 0 K*-t1fi^$&flSC VD3£«;:*5V* 
T N #f?^f^N 2 ^-^0»fE*^*?^^*Mtt§§4 2iC 
±9PS*ixooflrf3^W4 1, 8If4 6?r7D- 
Lt V ^ iJS* r ^ttfl£BMB|-*» 4 4 rt©ffif*JS»*«in£E 
« 4 3 ?> JD£E S 4 5 Kl i 9 fMf* 5 *t 

^4 9-pf»$n5o ^tsrt-ea-fbsnfeisw^^ 

f? *PSft $ 2 3 ^iio x&itm^ t 

3ICJ; "JJpfSa$ixfcS*S±lc: (Ba, Sr) T i 0 3 II 
Sr^-tSo fcfc*L, H^i7)^B(-*5V^Tf4lll3 0(c^ 
tft*Bf»'>^rA4 3~4 5i!Ba, Sr, Ti 

Z>o S/t?^rtf40 2 #ffl^, £E^I l~10Torr, {£ 
m.\S-t'Zs< \sy Vtf&.ftX'hZZ. t ^bJttSS^jteMO t 
— fWtfeUS. 4 0 0 ~ 6 '0 0 °CX\ m&fitMR.X*f&mt% 
m^t^^ hu-/u-r^~ tizii Dfi!cKiS^3 oA/m i 
nS^T'SI/¥3 0 0 A, (Ba, Sr) T i 0 3 I©g 




(4) 

5 

(Ba+Sr) /Ti = l. 0 fa&^T/aBS*?T& 
[0 0 0 7] 

(Ba, Sr) TiOaR (BTBST«i»»t5) 
£rJ*IKLrt:4§£\ Ba, Sr, T i ZtlftMDmftM 

% — %EkLX\t^Xhm&3jfa^<DBa 9 SrSl/TiO 

a^^^i:, «««h±o^s, sf®*<7)®T. y-^ io 

[0008] Ba, Sr, Ti C0>F*fi— ^jfiriciJ-^J^Bg 

*»ftCVDgfit Ba, 
Sr, Ti Sr^i"5D PM^t^tt-tiX^na^S 

ti£ J: 5iz.mf&£tiX^Z> 0 r^xb^^Tt^co 

«itttsj:5(c^o-tv^5o zoj&mmwi&m^x* m 

l-<fc fljffl^Lfci: r 5, 03 1, H3 2^-r.t 5^ 
fc#*#B»fcftfc. H3l, 3 2 <o«<*tt«SrH"J 

^ffit^iSSS'CfcSo i3 lfiBa, Sr, T 
i mfcWMB a (D PM) 2 , S r (D PM) 2 , Ti 
O (D PM) a S:*ix-Pi1^r«»»jTHF (fh7tK 
D77^Te trahydro furan : C 4 H s 
O) fc*^Lfc*«0^**^KLT«?y*.fiRu«fii 
_btr 2^RHC VD (Chemical Vapor D 30 
e p o s i t i o n) SdJ; DMlfcf? £A 
^Fcryf^ (Ba, Sr) T i 0 3 I (HTCVD 
-B S Trnttifc-f) <DBa, Sr, iOAES 
(AugerElectron Spectrosco 

py) *-^^m^^K^9^ibitmm^(Dm&» 

KJ¥tt*&6 o A-e&So ::tlj;Rulffi:fi^<|io 
tlTfli^ <DT i ttif JP % B a , S r fiM^i*5ffifR]Sr^ 
LTl/^o :<DSIIt Ba, Sr, T i ^^tlCOjR 
J^SK*^— ^-efe5{cfc^^t>&-fe^5o E3 2ttP 40 
t ««±fcra-*fl=-C»j* LfcCVD-BS TK^Sf i¥ 

[0 0 0 9] Bu|B<^J: 5^*^CVD-B STM^ 
S«2 i<z>«H««d s 3E'ffcU JMHIWSSfcricM^** 50 
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IR-C * * ^ t ^ 5 B«£ fc fo o fc„ 

[ooio] *fc, fe&<Dmmmmnmt^n%mm^ 
hm&mm tx?j:z> nmm^xamthmm^± * v ^ t v ^ 

5Pp1)S^*>ofco @3 3fj:Pierre C. F a z a 
n: Integrated Ferroelectri 
cs, 1994, Vol. 4, pp. 247-256. 
"Trends in the developmen 
t of ULSI DR AM capacitors" 

fcl^T, lttVU^ySfc 3 3tt^Jx-tfS^-e"C#fc 
t/^l/- 34 ISiSRS^JB. 3 5 &m7t&&&x 

?Xh& 0 m 3 3 {C7jk-t^m<DDR AM(0^r^/^>^0 
JKj«tcasR«*IKCVDS:affl-4-5»&, Sffll&nBt3 

7tcy y^77-f-ix5/f>^tMifc?Li:cvD 
?it^y i/y gpfl^#ii3 7o*ffi 

WSi£ (CMPffl -e^*LTffML7t^^^3 8<D± 

fy^iOHTMLtiSJ 2 0 0 nm^^ J 

— K3 5£>*ffi:£ft:£:C VDSCJ; 9ff £ 3 0 nmOB 
STg3 4tfV\ Sfefc. ^^y^jfe-ee^«r«»L 
Tir/i^w- b 3 3^?FM-T6 0 ^£ 9^LTM$ 
nfc*-Y^v^^{3i*3V^-C, ir/V'^ h 3 3 t x hu- 
vV - K 3 5 OPa^«EESrHWp-r5 ^BSTg34 O^J 

2 0 0 tS5V^SItt*{Cj; 9#*o«ffif^^ b u— v?y 

- K3 5(0±B*5>Wc«BJ-*«$*tS^ £tc#5 0 
tufe^J: 5ft»i®^*t^v'^i:cVD-B ST 
M«rjiJBLfc#£\ ir/K/V- h 3 3 <b * M/-^y- 

K3 5 0W(c«ffiSrPnJp-t-5i:. B S T1R3 4 Off £#5 

3 0 nm^ii^S nmSSt*5^ h >V — K35 

b W — vV — KiS^OB STJg3 4^(CffeO^(- 
SV — KI-"^>T^^*JESrSliPLfci&^ ^ - 

v 5 /— K3 5^e>^a y h^—Mmmm^x^])—^ 
mmttmagxirX m^f<o^kw^x^f^\ 

l^flioa^^tt-fe/^u— h^T4S3 9(ct5.t>tb, 

[0 0 1 1 ] ifc, B ST8I3 4C0J?$^3 Onm^ 
h — K3 St^ift S 2 0 0 nmK h^XWtf&X 
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[0 0 12] rcDfgl^fi, «**l6HCBa, Sr*3j;T>' 

t% Bitot 

[0013] 

*)Kc0fM*-&{4, B a S r IS£k T i m&b L 

TBaCDPMft^ft, Sr©DPMft^> T i WD 
PMYl2^4fc***^pHI»M^-*^»Lfc»»«^fflv^-CCV 
DiCj;>3 (Ba, Sr) T i 0 3 Ht«r«^-r5*fefc*5 
l^T, B aH^-gfESfciVS r WMSfE*J-*l"t-5T i JH 

[0 0 14] (B a, Sr) T i 0 3 JH<D?FM 

V\ 

[0 0 15] &8tV£(Dmz.T-—J\'lll : m&fto£ 
5f-LTfc&V\, (Ba, Sr) T i 0 3 fOf 

*S:2H:Pff^fTV\ m2mV£X*mf&Ltcm : £6 l 0-6 

[0 0 16] £©38Wfc4R5 

(4, BaJfiMSk SrJg^f, T i g^t LTB a ODPM 
ft;-§-#K S r WD PMft^ft, T i (DD PMik&tfo&Jz 

* ^mmm^m* Ltzt&m&m ^tcvDiao mm* 

^figi-S^fetdfcVT, SrTiOa Hi B a T i 0 3 

[0 0 17] wO«Wte«5ia!»*s|S3»R©»fi8*ft 

(4, BaJjjCSfSh SrJ^W, T i WPrb L"CB aCDPM 
S r WD PM-ffc-o-^ T i ©DPMft'pljS:^ 

b fc^flfef&LTC VDIij; 9 (Ba, Sr) Ti0 3 H 

n79>Sr*n^.fc«tBaJB^««, SrgfigS, T 

[0 0 18] r©3&^fc« 3 

(4. 2wmsk±<DGm&mib&*ihi:mftbLxcvDiz 
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[0 0 19] ^ra^JR^-g-^l^BaCODPM^t: 
SrODPM^ft^fe, Ti©DPM|{t^f 

io m&tf&&<z>mffimMicfe&i- z> h ©t-fc o -c t &v \ 

[0 0 2 0] r©38W^«5iSSR«*»BS^*feH:, 

* wxxmm z ftfzmfc±.i^ c v d k j; 9 ^ * ->m 

/q^A^Fpyfi)^ (Ba, Sr) T i 0 3 SKSr 
ISt5*St*$>oT«Tffl (1) ~ (3) (DX'ry? 

(1) BaJR»«E**iJ:VS rJS»SfE*«:— ^fifCfiit, 

00 

a mm^m*mirr%imw(Dmmbm&m 

b CD* £ 

20 c S^COff^ 

e T i ®i(Ef«KS 

(2) SIIROSiBt^J«^3feSCoT, ±M (1) Wa~c 

(3) S^W^y^-e^fefcT i JS»«E*i3 J: t^lg 1 
30 O^fy 7°T-^i6fc B a Offtjtt iSr JMWfE*"?** 

[0 0 2 1 ] rW^0J(C#S^«*»)^®i^Btt, 

C V D iz X <0 StE±lc:*Bio«fi6i4Sfi 1 *i3ix5SJSS 

[0 0 2 2] w0%H£ffi£il5fttt*ftl!tlftiftt, 
40 Hi, r.©*IBft»ilSrJtai-5?LtK»tC>Jxfc*«tt 

bntcT&MMb, z<DT^mm±i6xrjmmmm^m 
m<vm$>±\cMi&£ntzmmmmMf&b, '(o^mmm 
nm±i^m £tifz_knmmbzffiz.tzh<vx*hz> 0 
[0023] mu±.(r>±^mm<D— &&T&mm 

©TiBi <9m<m£>^tiX\^Xk&\ 

[0 0 2 4] Mlf|5±W±a5«®COT*^Ta5m® 
W TifS i: 1^ C $ -C fe o T A V \ 
[0 0 2 5] T6B®Sj35ff£ 1 0 0 n mSl±XK 

50 «Si5Wft*^@/J53 0 nmW±^CifgfiS;$nTV^T^> 
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[0 0 2 6] T»««ofl|ffi*5j:tJ 5 JiWI68:«(0 

[0027] as««*i»i»^ai*«i^^L»* 

[0 0 2 8] 

HJfe^lil. BSTlf(Z)Ba, Sr, T i <D^- 
^m^(D±\^^WM^m^t^\^, Ba, Sr* 
fcttT i Z^-fZi/t'^a^sUji $~r— hDPM^fc 10 

Sr3g|ft{^«tf9Wb^^LfCo EUfiBa, S r ifcfiT 

«<©*«ffl*ft#ttSr*UfcfeO-C*>5o T i Sr* f t 
SDPM^IftttB a , S r ^#t^DPM^ 

^r^r^5>^5o Ba, Sr, T i?rttt5DPMS 
^^t^^K^^^A U -tix^ixo^JRTc* 20 

«i*«f4B a , S r SfcttT i ^miW»{k«COfifcKiS« 

Ba, S r £fc(2T i SSttSDPM^*© 

hftlt^Zk&frfrZo 0*(9, Ba, Sr, Ti^t 

[0029] h 2 n^mm<Dmmmmmmm^m(D- 30 
mmtomm^irmmf^e oaoiuucvd-bstr 

S:«FM»tcaEW**, SP*>. S«F«»-T iJ«J|s|-»JK** 

^±t*p, Ba, s rmnmmffiM%:m'pts^%z txm 
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OBST«S:JgfiKt5. r<75BSTIR*:a*#H«4'-e 
T^-yu-r^, 0 ^lcOBSTII±tr^2cOBSTJ31$rC 
VDlcJ:9«rici-«„ *2 0BST«Sra[*#H« I 1 3 'C 

SSrflg/SLfco ^l^BSTi^W^ |2^)BS 
[0 0 3 0] liSMHOB a , S r , T i WM^W. 

*"eiJW52 4 0A-efc5 o «i»iBior=-/u*fl=tt6 

4 0°C. N 2 #H«*, 109\ ±«K(D7^-/^tt 
Ii6 2 5°C, N 2 #8**, 1 0&T*fc5c *JfflffiOT 
~-/^Wh \,Xte+ / MC^ik^Z>fz.#>\ZQ 3 0°C 

r^-j^m^mxh^^m^^€^tv—^m 

8IE^*i*:-r5fc«)6 1 0°C-6 4 0°C^igLT^3 o #J 
fflK^/S^tt. B a , Sr, T i M^ffiSKlrJK^ 
ii^l £13 — <0##T*&5o ^lOB a , Sr, T i <0 
J^^^«t*ti*a^it (Ba + Sr) /T i = 0 . 8 *l 
e>v^8K*Tfc5 0 *1<£>T i <DJWM&WtitM% 2 0% 
*fei-tf\*f*B a, S r (Z)M^ffi^*C0^§+Sr 2 5% 
if-^ff, (Ba+Sr)/Ti = l. O&feV^tr^ 
£ 0 *1<DT i OJ«»»»eSIE** 3 3%«fei-^XttB 
a , S r <DWMmWt%t-ai<7)&n$: 5 0 %±S^tf (B a 
+ Sr)/Ti = l. 2*a£>l^-e#5 0 ^(OJ:5f-, 
Ba, Sr, Ti^IWiiSMtlitSrtT (B 
a + Sr) /T i^B«»^JtSrttS{CKS"C#S 0 * 
lOBa (D PM) 2 /THF, Sr (DPM) 2 /T 
HF, T i O (DPM) 2 /THF(t ff7tKn7 
y> (THF) \£s<V $J±i/\i 0 s<u^jUji h CB 

a (DPM) a ] , ^Foyf^^fcV^^W^t 
— h (Sr (DPM) 2 ) , ^-/U^tV^u^/i^ ^ 
h (T i O (DPM) 2 ] £jg»LT^5jgfl£-Cfc 

[0 0 3 1 ] 



(7) 
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12 



m n m. & 


tfaiL/rMJz/lnr ( U. ImOI/LJ U. U4CID /mm 
Sr(DPM) 2 /THF (0. lrool/L) 0. 03cmVniD 

Tin/rDM^ /Tuny n i™r%i /i \ n :p»s/m;n 
UU\ UrMJ z/ inr\ U. imol/LJ U. OCflD /rain 


m m & s 
m m, ffi 


Carrier flow rate 200sccm 
Vaporizer temperature 250 V, 
Vaporizer pressure 20 Torr 


s it m & 


0? flow rate 1 slra 


S C S I £E 

m « is & 

* « » K 


Reactor pressure 1.5 Torr 
Substrate temperature 420t 
Ru(2000A)/SiOi(5000AVSi 
X{4Pt(700A)/SiO,(5000A)/Si 



[0 0 3 2] ±tecDJ: 5.t»«LtBSTR©i«i«)# 
ttS:9J5ti-S„ T«tSPt^Ru±l:Mitt)5:BS 

TJffifSMf-^B S T«Lhf£g 1 mm(7)±g|Si1iP t 

S:9Jfei-5o lttSiSS, 2JiSi0 2 IR. 5 9ttt 
35®® , 5 4^^t°-^^XT^^-rif- s 5 5B* 



20 



2 ic^-To * 2 J: 5 «*o«!lM3tt^H[J¥* 

[0 0 3 3] 
[15 2] 





SfeftSS&SJBgJf t.. 


<HW.iMhUt + l. IV) 


se * m i 


0. 56om 


8. lx |0- 8 A /cm 2 


mme>mm i 


0. 50iud 


2. lx 10"" A/cm* 



[0034] mrnmm 2.05 f*#*?^ii5Sf«*s 

f*SiS4g, 2ttSiO z 3teTS5Ru««, 4 fi 
iBrictt (Ba+Sr) /Ti = l. 2—1. 4*3^1? 
2»WdtfllLfc*DMBSTtt, 5tt (Ba+Sr) /T 
i=0. 6-0. 8fe^T*6^^Lfc±ittB ST 

fiSc1~5 2^7 L y7 p fiEIRSrJoC Ba, S r CO 



«*«^<D^«ftff=tt*i tisiD-efco, luwmfc (b 

a + Sr) /Ti=0. 7 — 0. 8 fa *> l^iBf* Lfc££ 
t #S5K*ft btitc C V D - B S T 

wmi tm— e$>5o 

[0 0 3 5] 
[S3] 





ifeteffiSSt^ffil/?: t.. 


■J-»««fJt(at + l.lV) 


ie * w i 


0. 56nm 


8. lxiO" 8 A/cin ? 


2 


0. 52nm ! 2. 5x 10 _s A/cra 1 
i 



[0036] mrnmm s . m i a^mm<oMmmmn 

(Ba+Sr) /Ti=0. 9-1. l^b^"C±i®t 



50 



fcMBSm 5(i (Ba+Sr) /Ti=0. 7- 
0. 8*a&V^±Sabfc±ifiBSTlRT*fc5 0 2 ;y 
^«Sr*5r45»^|:, Ba, S r 0»««»^tt 



(8) 



#M¥9 - 2 1 9 4 9 7 
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mmm^xm s x o ^mt <* * s r t x^<d 

m^JjfaXB aMS r(DT i td*t-f 6 ffi/&it<^P^ It 

T i <^ft*tf— ^toffiffij&SRu ±{cit-<TP tfflSfiiJU: 
fc5 T i *SP t rt^fiALtv^ t#ibn5„ *<D 

tcfrp t±<om&i*Ru±izi£^x®Mm<DmtfiftT i * 



14 



*^HJ6<Z)?i5<Bl ± ipibfc£rt (Ba-hSr) 

/t i tt/h*»^i-5^dSias-efc*o BSita^ 

*«*«=f4*l trai:-e&5o DMWWfc (Ba + Sr) 
/Ti=0. 7-0. 8^^V^-eJt^L7t^3fe0iJt 
3lte0^ffi^rtl>^tlt7)^(C# tlfc CVD-BSTJI 

[0 0 3 7] 
[*4] 





KfkSEttffRff t.. 


'MWfcJtCat-l-l. IV) 


«e * m 2 


0- 60niD 


1.7x10- ? A/cid ? 


3 


Q. 56iud 


4.5xlO- 8 A/cm 2 



[0 0 3 8] ISI9tt:*%K<aj«KC4£# 

K»fS5l2"efe5o 8tt6 1 0 — 6 4 0°C~ei 07^-^ 
&3£;ft,fcJifl&BSTie^&?K _hJttJR<75T=— 
(fflt6 2 5t, N 2 #B^4 3 , 10&t'*)9, 6 10 20 
t-6 4 0 , C©«lrtt*)6 o ^COte, WMIK^T^- 
>Mfefl=fi6 4 0°C, N 2 1 0©-e&5o ^ffi 

[0 0 3 9] ±*!WOT=-/P^fc*«4(MtcoBBffi«: 
Ell 0tC^-^T~-/W&*6 2 5t«)lg«Ftt^*{) 

iftlRcoT^.— /^SSrjSfi LTV^V^CVD-B S TJJg?) 

1 1 15 0 

°Ci5^TC0 2 (m/e=4 4) ^H 2 O (m/e = l 30 
8) M^tltiffl^nsri:^^ -<OCO 



[0040] mmcowm 5. in it^mommmm 
/c^iiit^^o ^ammcoT^-^mte 4 o°c, 

N 2 #fflft*. 1 0f>\ zai«, £US*©7^ 
*#tt6 2 5°C, N 2 #ffl«^, 1 0 5„ flKfl* 

T~— yU&3riS3[IIjfe$;h,5- tKX 9. 012(7)62 

hnM(DmM3<D2x^y^&m<Di><Dhtt$zi,xm5 

[0 04 1] 
[*5] 





mimitmmm t.. 


'M«*Ji(at + l. IV) 


3 


0. 56nm 


4.5x10- 8 A/cid 2 




0. 50am 


9. 5XlO- 8 A/cm 2 



[0042] mmmm 6. su f^fg^ossf 

SPIR^SW^— HJfeWSr^-f P tlliC layer 
-b y - 1 aye r fiKWJCj: 9 «j« Ufc«»fffiia-e*> 
5 0 1 2fiM:^^ B s 0 ^b^i-^S rTiOal, 13 
fiJtttWT^/l^^r^fkL^^B a T i O^mXh 
5 Q ^JK^^^2^*T^t>*4^^^6^*-e^s r 
TiOa 2^b4Mt/6^b8»I^BaT 
iO a llt^^ dfrfc S r T i 0 3 BaTiOa 



50 



t&MjjutiFomm&i&MM&m 1 5^-r 0 -tax** 
*xiB^Stt6 2 s°c v n 2 #ia^q\ 1 os><e>t~— 

/M&31£rSSLT^6 0 t<om<D^ ^f+te^ 1 t (Wl CX 
[0043] lOlayer-by-laye r /jSclRtC 
§3i itS It* 6 layer-by-la 



(9) 



M¥9- 2 1 9 4 9 7 



15 



16 

[0 0 4 4] 
[*6] 





'wsatkut+i. iv) 


3lJS<Dfl£&l 3 


0. 5 6 run 


4.5xlO- & A/an' 




0.52im i 6. 2x10-^/00* 

l 



[0045] mifow&m 7.016 itt^WD^mnm 

ilij££*i-«fl«&S|-e<fc5 0 *H^o^(ci3v>-cfi, b 

a, Sr, T i ?r^t5DPMf^*0^iXfW; 

LtV^„ r<Di:#0*-g-iWt:«B«>BWiaj*l4Ba : S 
r : T i = 1 : 1 : 2T*fo5. 

[0046] ^(Dm&tttemfoMmcx^xmm^mt 

a:Sr:Ti = l:l: 3SKi-T i (Dft&tttfmM 

S r : T i = 1 : 1 : 2 &5mfiSlfc©*llllro-£cDi££ 
coid^dT i»j*Jfc<B*#/j:{H«&»fi£rS£i:ttB 

[0 0 4 7] ^('^?rtf ofc|£^:('o^T^-r o ? 30 

^» 6 ftm<V H2 #~ 2 ft 3 0 S>CD 3 0 IPfflfaft-fflJH 
^t-^-(Otb*^iiADi-5r tT-S«il^«r5 0 0t 
t U ^©MIffiS^4 2 Oti^iBLTW^C 

[0 0 4 8] il6 td)®cf ©Sl^Jt^Sr^— v 5 ^^ 

TJ£8^fc*»#lCO^Ttt:B Wil&fifcOB a : S r : T i 40 
= 1:1: 2*s«li#f>^ ££&£&i«i< LttCi 
X'Oft-T i CD#£it#B a : Sr :Ti = l : 1 : 



tt&.iikx'ftv, m^itftmc^ -y^'Dmm^-r^ 

± 5 tc-T 5 £ £ td - <ojgfig^iSfe*s*ffl -?*> 5 r t *s#jr)» 
5 0 ;ffli9lCBa, Sr, T i Sr-g-^rf-S D PMJfHfc 

[0 0 4 9] HBg{C^t>ixfcCVD-BSTBIO«^ 

*a#ttcOj|#^ia 1 7 fc^-i-j&S (B a + S r ) /T i 
Jfc#/h £ < ft 5 <fc 5 K»SEIIiW«E*& =i ^ h o -/v- Lfc 
iftfSB a CO a ^SrCOa £ffM*r^M*&T*;fc.5 C 
iasflU'Pf^ft < y-i?S»f£f4{g;ML-C*5<9 , 
ft«E*S5» < X t> IR] KSE* *VC V ^ 5 £ y - ? $ ft 

b s mass* e>jx5©-cs>5 Oo 
[0050] frmmmmxii, smmsmu^ 5 0 
x:t ufcas, m 1 ©H«a»e> 1 ccetiojfcflsas&ftfi 

5„ *m&JSfc-g-^i: LT, Ba, SrifcliT 

i ^r^-rSDPM^^SrfflV^cas, -tft-t'ftroigl 

-5» Sfc, Ba, S r SfcfiT i tWH^ 



{C#W$tL-5^:JS7C*«>f!ji: LTC a , Pb, Bi, T 
a, Nb^SrW 5; ktm*Z. 

[0 0 5 1] 

[^7] 





BfcKlfcJMKJP t„ : i->**Jt(Bt+i.iv) 


^SKojgJS 3 


0.56nm j 4.5x10-^/0)' 




0. 54 nm 


2.2x10- s A/cid 2 




(10) 
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[0 0 5 3] il9(^)Pt (7 0 0A) /S i0 2 (5 
0 0 OA) /S i fi N J?£ 0. 6mmOv'!) ^ySSO 
^ffit^ff * 5 0 0 0 Acq S i 0 2 Sr^J&U M^<7>£ 
ffitU* 7 0 0 A<DP t RSrfrtLtfe©-e*)5 0 Pt 
ftS^l 0 0%T*£>£ o Ru (2000 A) /S i0 2 10 

(5 0 0 0 A) /S i tiff* 0. 6 mm<Di/V ^>mtfc 
<D±m^m& 5 0 0 0 AOS i 0 2 MMl, JEJc^tO 
^ffiicj?^ 2 0 0 0 AORuJKSr^LfcfcO-CfeSo 
Ru»a*10 0%t*fc5 e Si 0 2 (5 0 0 OA)/ 
Sill, ff^O. 6mm©v'ynyS^a(:J5$5 
0 0 0AOSiO 2 «fc7K/*Lfcfc<0-C*>5 0 RuSI 

P tftl$i fc(C0%T?S>5o TEG (Test 
Element Group) (i, i¥£ 0. 6mmW^ 

y =i >"21KSffijcjf:$ 500 o Acos i o 2 £Mi&i>. 

5%f;iJ?£ 7 0 0AOP tlRSr^Lfcfc 20 

[0 0 5 4] 18 0»«tt»JBf±«^KjR«»Sr 

ffifflLT^^ Mx-tf, t-^R£M#5 1 0°Ctc;fc 
V^T, Ru±SiI*tt4 8 0 , C, P t*ffijaS«4 7 
5°C, S i 0 2 ±StSa««4 3 0tfcfcofc 0 Sfo 

a >-y 3^X«o*ffiS:«aii-546flf^aai:»fll* 30 

b wmm^mz 
c v^ynysi^^ 

[0 0 5 5] a-d0^7^-^j5%t^ri:(:J;o 

£ir (Ba, Sr) T i 0 3 J^^^JR7t:*0|a^it 
(Ba+Sr) /Ti^fttSo -^COSSf^, 01IC 

JtWffitpOAJRTcScOffifigW: (B a 4- S r ) /T i 
ft-T5 0 ^ixS:B& s<7*—# a ~ d O^tfcg 

^mt^tzm^m^zmmi- % z txmm&&%-'7£ 

icftor ttfX£Z> 0 B a JztfS r JEWWfHt 




#PJ¥9 - 2 1 9 4 9 7 
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9^Ti JS»S6Jfc^*tS:^*7C*iiaj*Jt (Ba+Sr) 
/T i (c«#-r5^5^-^i:i-ttfiA^„ 
[0 0 5 6] *i«Lfc»ffl|(DAJ||l5E*iia*Jt (B 

a + Sr) /T i ^m&tOa ~e ~C 

fc£ 0 B algJ|^Sffi»*3±t^S rlS^SfEAtt— S 

b 

c S«<OJ?£ 

d S«S:Jp«i"r5fc — ^ — OBa^SflE 
e T i MfflWM. 

[0057] lUfy/t It, ^7;*-^ a -e £ 
*fc£tfTMK*:*8»U *^jR7n*0|aj5fctt: (B a 
+ Sr) /T i SrJH^UT^-^SrSai-So Z<Dk 

[0 0 5 8] m2XT*yy P k Lt, HKt-B STIRS:^ 
fi)ct5i*lt, 5feTgSt-r§^JS7C»Offi^clt (B 
a + Sr) /Ti^m o l«*r?gric-r5**R 
f;Lov^^y-^a-d£$iJ5£i-5 0 -tLT, ^JStc 

LT;fc«>fcT i JBE^SiE*Jo«t^l ^ry^SfcfcB 
aJDR3H-iffi**3<tVS r !WMffi,mx~m<DMf&$:mrf~tfri& 
@S i^££Bffi/*it£r»oB S Tm<DMf&$:fr? t 
&X~%Z> 0 rookie iixfi, v^y 3>SfficD^ffiSr« 

[0 0 5 9] fllfcfifc — ^K^ffltf 5 1 0°C(-4oVNT, 
S i 0 2 ±{^s<¥ —~>- V £thfzR u(7)r)xA$I(OS 

(Hi 9<D7*-?*ffimmt t-^fiajeiaasraE^Tfir 

*U B a »{b*, S r »{k*<DHtaiS« t (Z)l#^,ft 

mxhZo meymm&mtB s tbs^^^jrte*^*^ 

Jt (Ba+S r) /Ti i: BB«f*Jt bix5. Hl^y 

= vS«±t- 5 0 0 0A(0SiO 2 Sr^E^^c L, -t 
0±tC2 0 0 0 A(7)R ug^±®i:ML/cC7x/N(7)S| 
ffi^<^±taJiS*-efc5^:T*S^5o 1212 1 (c*3tt5JKH^ 
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Asi?&w£tit£\,^t&mMx-%z Q b amtmts r 

-So 

[0 0 6 0] (1 2 2 (IT i DRWiSffi*, 

?>x ^^^^ffi^^^^^^Jl^^oa^Jt (Ba + 
S r ) /Ti tCXff-r«#SriT?Bi-^^S*T i Jg^i* 
*^*»e>jxSo B a JS»iUE*, SrMSMSlt 

13— -efcio #J;tfi* RuftBiool 10 

M^5 2 5°C, T iJ®**Sft*0. 5cc/^^^9* 
#T*B^i:i-5&JR7E:*<Oifi^Jt (Ba+Sr) /Ti 
^#fetifci:-r5o teRu»S$^iO% (89 9 0 
%ttS i 0 2 ^^^^"Ctt*ffi?fl«^4 8 0°C 

iC7iofrt-r^t, Tii^^»^o. 5cc/^ 

iBMfc*^*a*«^j|ft^lc:4 5iia*tt (B 

a+Sr) /T i^<»tltU5o T 

i bpwsst i c c /^tcii^tf, t i m<tm<Dmm 
mm^-mci^-fb, m&it (b a + s r ) /Ti t>— 3t 

[0 0 6 1 ] '<9*—# a - d W^ktCt 9 

^Kg(7)Hb{:J:5M^T iJS»«**aE^*^r 

oi5icia»i:UTa»"et«o BSTaco&jg^* 

jft*it (Ba + Sr) /TiC»i«:Xfft^7^-^ 
f±, B agMli: S rMIli:^-^5 ttix 
{£, ±i6Lita~e-efc5o > — * a - d <T>WtiC 
<fc "9 ft^JcJt (Ba+Sr) /T i fi«*S:S(t5^ v 38 
5^7^-?e"e*5T i JDR3p|-SIEJtSrWI«i-rS d i: »d J: 30 

^7>«-^a-d(o^kfcj;s»»tfr?Hu la* 

it (Ba+Sr) /T i Sr-fe^«or k&T*$Z> 0 ~ 

Sfl^U ^r^^mt-S-^^TT i WM%tML%$m-t 

[0 0 6 2] BSTm<DJ££%fa<D&m5t^(Dmi&ttt: 
-^{CfficO/c^tC^, i6^@8CgfJ: 51-, Till 
^ffi*&-£l£«ofc**B aHR»«*i: S rflB*«ffi* 

figJt (Ba+Sr) /T i S: — ^tCi"5{-fi. 06^(11 

*«*<0£{fcfcJ:5*^tt (Ba+Sr) /Ti <7>I£f£ 

[0063] B2 1, 02 2lt * 1 tmmzB a UK** 
Sfcftri* 0 . 0 4 c c /# N S r J^ttfiS^ 0 . 0 3 c c 50 
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/#-e-£t LT*46fc4>0"CfeS 0 BaJJ?(»«£S 
MLf:BaJgf«i, S r J^^4^^o^T±^ 

t s r n^*^±sa[ia«f4, ^^^*ffija*icBB«ft< 

*^<©JS^Sf£*^it^J-r5 0-e, Ba^SftitSrJ^ 
Wffi4l£Jfc0iJLT|g]2 1, 022OBat»iSri 

[0 0 6 4] «±co <t 3 \z % T i JDK*^***fts£i±5 
:^:J:or, p t u ^^^-^>-^^tLTJfi{- S 

i 0 2 ^Iffllt^tfc^BP t^Ru^Sbttfc^ 

mimm&v>mmi&<D b s tir£#5 r t ^x*# 

±tf5f^^^M«OB ST«*»5 r tSrnrUBfc L 

[0065] mn<om& 9.023 ^mm<ommmm 
mmM&%m<D—mm<DMm&^wfcmx*z>$> 0 26 

teN 2 27fiBa (DPM) 2 /THF?gM 

jfc, 2 8teSr (DPM) 2 /THFS^jl 2 9tt 
T i O (DPM) 2 /THFffi^SJS, 3 0 fiTHF, 
3 1 teSMfcgg. 3 2 ttK/S^ 7 1 temfcffiM^ > h n 
— 9, 7 2fiafW?L*^>- 7 3 W:JqEE#-Cfc 

[0 0 6 6] JW»i^tt*Mfc»3 1 -e^A-X|c«<tS 

ttJDK#*«i:N 2 dSittS5tttt5*B^Sr*f< U 4"fN 2 

$2 7, 2 8, 2 95r^ALTV^< -ttCiot^M 

WlltfcSo «lt/TtBa, Sr, TiMMSi 
^»iAt5THFOMBa, Sr, Tig 
^^*co^f+o l / 5 fiJLLtfSM* Lv^ir%x.P)^i, 
0. 2 c c/m i nJ:SALTV^ 0 N 2 

^»fL*^^ftLr 5 £>T* 2 0 0 s c cm^l£/EL 
TV>5 0 Ba, Sr, T i *»JK»<Z>*A*tt«FJc:WJj|a 

[0 0 6 7] N 2 #^26(1, IS^f^^ 2 7, 2 8, 2 
9*5iU«THF 3 OtC^LTttwtLSrJPffiLT^S^fe 
3l#ffli-fc*rtfJttCttt>Jx*o Ba (DPM) 2 /T H 
FM, Sr (DPM) 2 /THFgE TiO (DP 
M) 2 /THFill, THF**(7>«*tt, = 

[0 0 6 8] *J6<0»«| 10. 124 f4*»MOi«R« 



(12) 
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. 2U4S4SU 2 2fiH-fe^^, 2 3 ttJOR 

2 4(4o 2 #*#*s«\ 2 5uasE^ 

?—ffl)te:7W^— -coat^r^— 2 5<Z)$te 
4Bfctt£4E2 l(Z)*ffiia«S:«ttl1-«*^i»'fe^7 5 

¥(DV*-^h S i 0 2 t LT*3<o *^ir>"9-7 5^ 

[0 0 6 9] i"^<-C9Ji^0^ffia*^jt7T-f «: 
iILTfN*»-ir 7 5tcj: (9^--^— 

fc, if<Oi — — >-^£*iP tJfRu^s i 0 2 

SE?:£tt5S«^MoT^t{), TiWM 
r. t J; 9 »btb5 B S T £ [Is] C < X 

#T*ft#ttS:»tH-r«Ci:^-C§:fc 0 T i JS»«*fW 

[0070] mm<Dwm n. m 2 5 tt*38wo«Bi« 

«xfc CVDffiT«« Lt/wf= * AT"?* 7t±SMfcfi 

BSTKftirOiSS««*»BS, 6 SttW^tf^s^Ss 
T^itfflLfc/l-^^^A (Ru) T'T-tfcTS&WS (* S 30 
1—vV-K) 7Pfg&6 6fi¥^5 0 nm©ft$ 

B: (9 0S) T?«:fc< 8 0StIf4lTl/^c 6 7 

x.tfz:»Yfe;4r-f * (sio 2 ) -e-etfc«lBlft»iR"C& 

tfDis}) ^^flg (P o 1 y S i ) XX^tzX h U—i? J 

[0071] hi 2 5 {^-r^m^-mmmmcD^^ 40 
t5o -»^>r*-e-esfcHWW6«R6 7^y y^o 

^tt^flfnfcCVDifet^y v-y ^yR (PolyS 
i) AMI6IRH3 7<0*ffiK^Lfc9M» 

Sr^:ffi^^^V^fo5^^t:^«a^fe (CMP 
80 -CBtofcLT, ^7^6 8*Mt5 (a) 0 
7^6 8<7>_hic, ^^^^?i^iU:l?$2 0 0 0A 
COR ulR 6 5 Sr. 10 0 nmCOift^y n vjg (SiO 
2 ) IR7 1 S:-^^^(c:T±Bco«Paite»IR6 7Jt\ ^ 50 



«MH?¥9 - 2 1 9 4 9 7 
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(b) o x^ymttv^hDyRIE (^^ 

2/ (O z +C1 2 ) = 7. 5% N ^1+^/^*3 0 0 s 
c c m, SiS^EE^ 3 OmT o r r , r f A^J 2 5 0 

mm 2 OOGauss, ^Otfrt, ^*y^><>f \s— 
H±4 0 0A/mintfc!), T*^SF^^JK^3 0 

v?y- Kofiijaco4sjiatt8 o° t*5o rco^iiaf4^f+ 

y- K©SSB6 6£2L«>5 (c) 0 ^y^xyf©* 
0iJx.fi A rlOOsccm, S/S^JE;* 5 mT o 
rr. ^7XVAA6 0 OWOHxyf y^u- Mi 2 
0 0 A/m i n Tfe 5 , £0SB#Pfl 3 0 $><£>»-g\ * hlx 
— vV- 6^)ft$^gfiB STKffirl^aS 

2 0 0 n m«D^ h U-^ / - K 3 5 CV 
Dj£lC±0J|S3 0nmOBSTIf 6 4T*ft^ (d) , 

5 fold, ^7 ^ ^ ^/ ^ftttfcltit C V D fetvi/r ^ ^ ^ 
*i#«LTir/^U-h3 3&j&&-r& (e) 0 BST 

[0072] r-mik^^mxxztzmmmmme 7\z& 

T'iSii$»g.B S T 6 4 ir ir /i^ l/-hRu63» 

h63^f >^y — K6 5<Z)ra^*JES:BlJOi-5 
t , * b u— v?y — 6 6 ©ft^^^S 5 0 n m 

iBSTR)|3 0nmSSl^tVCi:tJ:9, gl27 

l^t3te!M^; ^ i^-v'ayjes^tJ: 9 
tc«***^B&Jh*lx5 0 ^(Dffim, EI2 8td^-TJ:5 
^y-^«*oit*:S:#|iftiJ-ct5 0 rixtt, M§P6 6c^ 
< ftofcO-CB S T«<^f+#tt*S^< * 
ofcCttCj;§ 0 0 2 8(DS-Nfl^ h J — K© 

B&T-fo5 0 S fete, iryl^yu- b<Z)Tffi6 9^m#*^ 
t/i/^i/- h 6 3 S:^ M/-^/ - K6 5 

h 6 3£;x h u-v^y- K6 5<z>{»JET«&J: D^l<a^ 
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[0073] mrammm(ommt6 ognrnmcomm* 

i/X i H F ©i^iafT*? Xvia 0 ^ 
<£>l&± i: -mit^r4 *T-T-# fegffi^iJ^ 6 7 

tt5*#**fc»IHIilfiliaB6 7co^WjIiJSW^iaSr^ h 10 
U-vV- K<E>{fflffi<E>fI£tfil£<0 8 0*i <5 &/hi^6 

[0 0 7 4] ^trofi 12. 0 2 9 ii^fg^SiPfl; 

HstH-e&5 0 u— h 6 3 Srx h u— Ktf> 

TiS6 4»4|ta(SOJKliBl~9«>5»«»^*fel=J:9f^e> 20 

est *m\z.mn i,tztf, p z TifioiSiRiWfft- 

[Hi] -£©Ba, Sr, Ti^WlrMLS 
«ia£&*ffc£tf-C7Bj*LfcBSTBt©Ba, Sr, T 
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